undergoing elective operation for isolated pulmonary valve stenosis were studied prospectively. Table 1 shows their preoperative clinical characteristics and right ventricular catheterisation data. Preoperative symptoms included cyanosis in three, finger clubbing in three, effort dyspnoea in three, and congestive heart failure in two. Three of the patients were symptom free. Right ventricular hypertrophy was noted in 10 patients.
Negative diastolic pressure mostly in the left ven- tricle has been demonstrated in animal and in human experiments, -5 as well as in conditions such as mitral stenosis56 or after rapid exsanguination. 78 Sabbah and Stein among others showed that negative diastolic pressures can also be demonstrated in the right ventricle.910 Diastolic pressure in the right ventricle of a patient with pulmonary stenosis may be normal or raised when severe obstruction or right ventricular failure is present.11
Our incidental observation that negative right ventricular diastolic pressure was common after pulmonary valvotomyt2 prompted us to more detailed study of right ventricular pressure after pulmonary valve operation.
Patients and methods
Eleven patients (aged 2-58, median 14 7 
Results
In all eleven patients postoperative right ventricular diastolic pressure was negative (-14 (7-2)) mm Hg and significantly lower than the preoperative pressure (p < 0-001) ( Table 2 , Fig. 1 ). Pressures as low as -28 mm Hg were noted (Fig. 2) . The negative diastolic pressures were measured in the body and in the infundibulum of the right ventricle. Pulmonary artery diastolic pressure was negative in three patients after pulmonary valvectomy (cases 1, 3, 4) and in one after infundibular resection and transannular patching (case 7) . The pressure in the right ventricle was negative during most of diastole. In all patients right ventricular diastolic pressure was lowest during the early phase of rapid ventricular filling (Fig. 3) .
Volume load tended to reduce or eliminate the negative pressure (Fig. 4, Table 2 ). Negative diastolic pressures below -10mmHg were observed only in patients with preoperative right ventricular: left ventricular systolic pressure ratios higher than 0 9 (Fig. 5) .
The subgroup of patients with low right ventricular: left ventricular ratios (< 0 9) had significantly higher postoperative diastolic right ventricular pressures compared with the subgroup in which the ratio was high (-6- Postoperative right ventricular diastolic pressure was negative in all 11 patients operated upon. In nine of the eleven cases volume loading reduced the degree of the negative pressure in the right ventricle. This may indicate some degree of hypovolaemia in these patients. Indeed, exsanguination and hypovolaemia have been reported in association with the development of negative ventricular pressure.68
Hypercontraction of the hypertrophied right ventricle after relief of long standing overload may be the main factor producing negative pressure in the present series. This is supported by the lower right ventricular diastolic pressure in patients with the greater preoperative right ventricular hypertrophy (right ventricular: left ventricular ratios > 0-9) (Fig. 5) .
It has been shown that reduced end systolic volume is associated with negative diastolic ventricular pressures.23 It is also recognised that once pulmonary stenosis is relieved the contraction of the right ventricular conus is more complete,'3 and this may result in further contraction of end systolic right ventricular volumes. Whether the main factor in producing negative ventricular diastolic pressure is hypovolaemia or hypercontractility, end systolic volume always seems to be reduced. '8 We found negative diastolic pressures in the pulmonary artery after valvectomy or valvectomy with transannular patching. By causing pulmonary valve insufficiency these procedures may have a deleterious effect on the right ventricle. '4 It has been suggested that negative diastolic pressures may be associated with a suction effect. 2 3 15 Under such circumstances, the ventricles contract to a volume smaller than that of their "elastic equilibrium volume" and smaller than that achieved at rebound by "elastic recoil", and thus cause the negative pressure and its suction effect.23 1' Deformation of some components of the ventricle during systole may produce the potential energy for an elastic recoil during diastole.' 15 It is clear that negative right ventricular diastolic pressure is common immediately after isolated pulmonary valvotomy and should be taken into account during volume loading at the end of cardiopulmonary bypass.
